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[ Abstract |

modeling techniques, a method for optimizing regional ancient architectural three-dimensional models through the fusion of laser and

Addressing the challenge of insufficient accuracy in building regional cultural heritage 3D models using single-image

imagery was proposed. Initially, imagery data of the target area was acquired through drone-based cross-flight aerial photography com-
bined with close-range photography. Subsequently, laser scanning data was obtained using a 3D laser scanner to cover blind spots from
drone aerial photography. Then, the laser scanning data was fused and registered with the imagery data to generate a complete point
cloud model of the target area, which is then used to reconstruct a refined 3D model of the regional cultural heritage. Finally, the supe-
riority of the proposed method was validated through error analysis of the fused heterogeneous data and comparative analysis of accuracy
and texture completeness with single-image modeling results. The results indicate that the fused heterogeneous data achieves high fitting
accuracy, and the resulting regional ancient architectural 3D model exhibits high accuracy and texture completeness, thereby providing
valuable technical reference for the detailed modeling of ancient architectural complexes within the target scope and holding broad appli-
cation prospects in enhancing the digital archive storage of ancient architectural three-dimensional models.
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Fig. 1 Diagram of multi-ring cross-sectional aerial surveys
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Fig.2  Schematic diagram of laser point cloud
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Image technical workflow diagram
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Fig. 5 Point cloud image after noise reduction
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Table 3 Heterogeneous data fusion bias statistics table

S R S AL || E5 R S AL
1 0.89 1.21  0.82 || 11 0.28  0.33 0.17
2 0.35 0.62 0.5l 12 0.59 1.13 0.9
3 0.25 0.35 0.24 || 13 1.2 1.39 0.94
4 1.01 112 0.48 || 14 0.48 0.87 0.73
5 0.23 0.52  0.47 || 15 0.74 1.22 0.97
6 0.29 0.44  0.33 16 0.65 0.93 0.67
7 0.57 1.23 1.09 || 17 1.15 1.97 1.60
8 0.62 0.96 0.73 18 0.18  0.52 0.49
9 0.42 0.87 0.76 || 19 0.26  0.58 0.52
10 031 0.61 0.53 || 20 0.91 1.23  0.83
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Fig. 8 Statistical graph of model point positioning errors
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